Identification of heme oxygenase and cytochrome P-450 in the rabbit heart.
The regulation of cardiac heme oxygenase and cytochrome P-450 mixed function oxidase was studied in the rabbit heart. Heme oxygenase activity is found in ventricular and atrial microsomal fractions. This activity is NADPH dependent, and is inhibited by tin and zinc protoporphyrin, but not by either SKF 525A or 7,8-benzoflavone. Immunologic studies of cardiac heme oxygenase demonstrate that antibodies prepared against human purified hepatic heme oxygenase recognize rabbit atrial heme oxygenase and inhibit the enzyme activity by 92%. In contrast, control immunoglobulin does not inhibit heme oxygenase activity. Further, the western blotting technique demonstrates that a similar band of protein with a molecular weight of 32,000 exists in cardiac microsomes and that no protein cross-reacts with purified hepatocyte heme oxygenase. Marked induction of atrial heme oxygenase is observed in microsomal fractions prepared from rabbits treated with cobalt chloride. Atrial microsomes possess 0.24 nmol of cytochrome P-450 as compared to 0.68 nmol/mg protein in microsomes from the liver. The levels of aryl hydrocarbon hydroxylase (AHH) activity, a cytochrome P-450-dependent enzyme, in ventricle and atrium are stimulated by a NADPH-generating system and are sensitive to 7,8-benzoflavone, and SKF 525A, known inhibitors of cytochrome P-450 mixed function oxidase. AHH activity in ventricular and atrial microsomes is 2-3% of that seen in liver microsomes whereas the P-450 content/mg protein is about 20% of that observed in the liver. AHH activity is mediated by a form of cytochrome P-450 that is inducible by 3-methylcholanthrene/beta-naphthoflavone. A possible new role of the heart cytochrome P-450 system in cardiac function is proposed.(ABSTRACT TRUNCATED AT 250 WORDS)